Designing and validating a college readiness test addresses the absence of standardized Philippine-based College Readiness Test (CRT) congruent with the College Readiness Standards (CRS) set by the Philippine Commission on Higher Education (CHED). It also resolves the varied and arbitrary indices used by Higher Education Institutions (HEIs) to measure the preparedness of K to 12 Filipino graduates to enter college. In this regard, this study establishes the validity and reliability of the CRT to measure the combination of knowledge, skills, and reflective thinking necessary for the K to 12 graduates to be admitted and to succeed without remediation in the General Education courses in HEIs. Using multi-stage sampling in a select province of the Philippines and with due consideration of the district, type of school, and academic tracks offered in senior high school, the study has generated that the 200-item CRT has desirable difficulty index (65.64), reasonably good discrimination index (0.22), and large functioning distractors (68.91% distractor efficiency). Notably, there is a significant positive relationship between discrimination and difficulty indices as well as the distractor efficiency and difficulty index of the CRT items. Also, the CRT is reliable as it possesses inter-item consistency (r=0.796). Thus, it is a valid and reliable instrument to measure the college readiness of Filipino K to 12 graduates with its features of being contextualized, gender-fair, and criterion-referenced.
Introduction
The changing landscape of education in the 21 st century demands learners to acquire competencies necessary to adapt and to survive in the growing information age. In this respect, various countries have aimed their basic education systems to produce graduates equipped with the knowledge and skills in becoming globally competitive and lifelong learners, and to develop citizens who can significantly contribute to the emerging economic, socio-cultural and political affairs (Dougherty, Mellor, & Smith, 2006; Merisotis & Phipps 2000) . In response to these demands, the Philippines has intensified its national development thrusts. It has embarked on curricular reforms to significantly enhance its educational standards and outcomes, alongside its efforts to address its pressing problems and concerns in the education system (Okabe, 2013) . The comprehensive re-engineering of the Philippine basic education was undertaken by the government by adding two years of schooling from 10 to 12 years (ICEF, 2013) . This situation prompted the creation of K to 12 Education Program, which was institutionalized through Republic Act No. 10533 (Enhanced Basic Education Act of 2013). This major reform intends to decongest the offering of subjects for students to acquire mastery of skills and competencies required in the 21 st century, such as literacy, critical thinking, and technical skills. These skills are hoped to enable the senior high school graduates to be prepared for work or tertiary education (Magno & Piosang, 2016) . attribute college readiness to academic performance, which comprises grade point average, class rank, and scores in various academic tests.
Along this line, Greene and Foster (2013: 3) lay the basic definition of college readiness as "the bare minimum qualifications necessary before the college will even consider the student's application". In other words, college readiness highlights the admission of students in the tertiary level. This notion could be further reinforced using Conley's (2007:5) framework wherein college readiness is "the level of preparation a student needs in order to enroll and succeed, without remediation, in a college bearing education course at post-secondary institution that offers a baccalaureate degree or transfer to a baccalaureate program." With this position, college readiness is operationally viewed as the ability of the student not just to be accepted in tertiary level but to succeed in college life as well.
Going beyond college eligibility as indicator of college readiness, Kless, Soland, & Santiago (2013) argued that college readiness may be construed in three levels, namely, individual, setting and systems. Individual level focuses on the typical markers of college-bound student such as but not limited to study skills, courses and credits taken, persistence, and expectations for the future. Setting level, on the other hand, refers to the opportunities and resources provided to the students by the academic institution. Lastly, systems level highlights "policy and funding infrastructure that impacts school resources, student programs, and college readiness supports" (Kless, Soland, & Santiago, 2013:5) .
Various Measures of College Readiness
College readiness is an emerging educational construct and in most countires, it has become a major national challenge (Leonard, 2013) . As a construct, it has been explored using multiple measures. Several studies claim that the grade point average (GPA) in high school is a measure of readiness (Camara, & Echternacht, 2000; Reuschel, 2009 ). Other related indicator in western countries is the rigorous work load wherein students who took more academic coursework, such as four years of English; three years each of natural science, social science, and math; and two years of foreign language were promoted to higher years (Greene & Foster, 2003) and successfully completed a college degree with 20 credits of course work in the first year of college (Adelman, 2006) .
On the other hand, other researchers have proposed the use of questionnaire or checklist as a way of gauging one's readiness to enter college. For instance, in Landmark College, a questionnaire is utilized to measure college readiness by determining students' academic skills, self-understanding, self-advocacy, execution function, and motivation. This tool ascertained the set of skills, practices, and competencies of the foregoing dimensions which are associated to the preparedness of the students with disabilities in their entry to tertiary education (Landmark College, 2009).
College Readiness Standards in the Philippines
In 2011, CHED came up with College Readiness Standards (CRT) in order to lay the competencies that are expected to be developed and mastered by the graduates of the K to 12 Program as essential entry competencies in college. These standards were prudently drafted by the Technical Working Group composed of experts from DepEd, CHEd, and representatives from private and public higher education institutions (CHED En Banc Resolution No. 298-2011) .
There are seven (7) learning areas in the CRS, namely, English, Filipino, Literature, Mathematics, Science, Social Studies, and Humanities. Each learning area is composed of both content and performance standards. Content standards refer to what the students are expected to know whereas the performance standards refer to what the students are expected to demonstrate with what they know. As stipulated in CHED En Banc Resolution No. 298-2011 the CRS intends to "remove the remedial character of entry-level college courses and to allow higher learning institutions to tighten the focus of their undergraduate curricula, as well as to conform to international standards."
To date, there is no assessment done as regards college readiness vis-à -vis the CRS framework. In the basic education sector, an exit test was administered to Grade 12 graduating students known as the Basic Education Exit Assessment (Mateo, 2019) . This test focuses only on the competencies of senior high school, thus it is not comprehensive and may not be constructively aligned with the CRS. Meanwhile, in order to address the issue on college readiness, CHED laid CMO No. 10, Series of 2017 as guide for higher education institutions in the Philippines in admitting their first year students. In this memorandum, a bridging program is expected to be implemented by universities and colleges in addition to their institutional admission policies and requirements (Taghoy, 2019) .
Conceptual Framework
The existing Philippine CRS is the articulation of competencies that build on the learning outcomes of the basic education and the demands of international standards. In order to assess the degree to which Filipino K to 12 graduates have mastered the content necessary to be college ready, a well-designed and validated College Readiness Test is indispensable. This concern is imperative considering that a standardized test is one of the credible means of assessing the college readiness of K to 12 graduates. However, any standardized test must establish its validity and reliability prior to its use. Hence, the CRT, a criterion-referenced test, was designed and validated measuring the college readiness of K to 12 graduates along their achievement in the seven (7) learning areas consisting of the content and performance standards defined in the CRS. Given such tool, it shall measure their knowledge, skills, and reflective thinking necessary to be accepted in college and to succeed in foundational courses. This is with the end in view of providing meaningful feedback for the enhancement of college readiness in the Philippines which is vital in evaluating the educational improvement and achievement gaps of K to 12 graduates overtime. Figure 1 shows the conceptual paradigm of the study. 
Methods

Research Design
Quantitative design was used in the study specifically ascertaining the validity and reliability of the College Readiness Test (CRT). Validity is integral in ensuring the instrument's trustworthiness and accuracy in measuring the intended outcomes (Bond, 2003) . It establishes the empirical evidences and theoretical rationales of an instrument as it measures what it purports to measure. This leads to adequacy and correctness of interpretations based on test scores which strengthens the claims and inferences made by researchers about the results of an assessment (Messick, 1989) . On one hand, reliability reflects the consistency and stability of the instrument over series of tries. An instrument is reliable when it is applied to the same object of measurement several times but yields similar results (Fraenkel & Wallen, 2003; McMillan & Schumacher, 2001; Moss, 1994; Neuman, 2003) . These two constructs were vital in establishing the credibility of the CRT as a criterion-referenced test.
Sampling Procedure
Multistage sampling technique was employed in the first and second pilot tests to obtain the target participants. The first stage of sampling considered the three districts of the select province of the Philippines by randomly selecting the towns offering senior high school in each district. The second stage of sampling considered the type of school, (i.e. public and private) for realistic representation of study participants. The final stage of sampling randomly selected the graduating senior high school students using the school register in due consideration of all the offered senior high school tracks in the province.
Research Participants
First Pilot Test
The CRT was first pilot-tested to 231 graduating students of the senior high school in one Philippine province for the School Year 2018-2019. These students came from five (5) public (big-sized and small-sized) and three (3) private (sectarian and non-sectarian) senior high schools. Big-sized schools are those that offer more tracks with more resources and bigger teacher-student population whereas small-sized schools are those that offer only one track with less resources and smaller teacher-student population. Using the school register as a sampling frame, the participants were selected through stratified random sampling considering all tracks in Senior High School namely, academic (116 participants from STEM, HUMMS, ABM, and GAS), technical-vocational (81 participants from agri-fishery, home economics, industrial arts and ICT), and sports (34 participants from safety and first aid, fitness testing, fundamentals of coaching and human movement).
Second Pilot Test
The second pilot test had 942 participants drawn from 10 public schools and 8 private schools located in the three (3) congressional districts of the select province. These participants were chosen through stratified random sampling in consideration of the following tracks: academic (565 participants from STEM, HUMMS, ABM, and GAS), technical-vocational (377 participants from agri-fishery, home economics, industrial arts and ICT), and sports (94 participants from safety and first aid, fitness testing, fundamentals of coaching and human movement).
Research Procedure
The CRT was developed through the following phases:
1. Writing Phase -The test items were constructed by select experts teaching in the senior high schools of the Department of Education (DepEd) and general education courses in the public higher education. This strategy ensured that the test items cut across the competencies taught in the basic education and those found in the College Readiness Standards (CRS). Test constructors were further capacitated through a writeshop for familiarization with the competencies reflected in the CRS and the objectives for developing the CRT. Seven (7) learning areas, namely, English, Filipino, Literature, Mathematics, Science, Social Studies, and Humanities were considered in developing the CRT as defined in the CRS. The Table of Specifications (TOS) per learning area was developed by mapping out the essential entry competencies (requisites) to hurdle the general education courses in the tertiary level. Thirty-percent (30%) of the test items were content standards (knowledge and comprehension) and 70% were performance standards i.e., application, analysis, evaluation, testing assumptions, hypotheses, and relevant information. Each of the seven (7) learning areas has fifty (50) items consisting of four (4) options totaling to 350 items. A template guided each test constructor in determining the tested competency, the cognitive level as well as the perceived item difficulty, plausibility of distractors, and key to correction. Finally, contextualization, and gender-fair language were considered in constructing the test items to make them more meaningful and significant to the lives of the test takers.
2. Content Validation -The output of the writing phase was subjected for content validation by subject experts from a select public higher education institution offering comprehensive programs capturing all the academic tracks offered in basic education. This ensured that the test items were aligned with the competencies reflected in the CRS and they measure the competencies tested in the CRT. Content validators were provided with a rubric in validating the test items. Out of 350 items, 50 were rejected because they were considered poor. Moreover, the comments and suggestions of the content validators were used in improving the CRT for the first pilot test. Improvements in the items were either simplification of the stem and stimulus material or improvement of the options or distractors.
3. First Pilot Test -The first pilot test was a dry-run as it examined the feasibility of the test in terms of time requirement and mechanics of implementation. It also ascertained the clarity of instructions and test items, as well as typographical errors and other relevant concerns. The result of the first pilot test was a requisite for the test item analysis.
4. First Item Analysis -The first item analysis examined the quality (validity) of individual items. Among the approaches of item analysis, the study established the indices of difficulty and discrimination as well as distractor efficiency. These approaches guided the researchers to determine the items to be retained, revised or discarded. Items with acceptable difficulty index, discrimination index and distractor efficiency were selected for inclusion in the second draft of the test. 5. Revisions after the First Pilot test -Guided by the results of the item analysis, the same test constructors refined the test items. Only potentially good items that cover particular competencies were considered. Hence, the test items included in the final form of the CRT were based on the following criteria: (a) each competency should have a representation of at least two items in order to confirm mastery of the competency; (b) items with moderate difficulty index and good discriminatory power are prioritized. Items that have good difficulty index but poor discriminatory power were revised (either the stem or options as required). Of the 300 original items in the first pilot test, only 200 items were retained. 6. Second Pilot Test -The second pilot test was conducted to a bigger sample size in the three (3) congressional districts of the select province. This phase further examined the quality of test items in terms of their validity and reliability.
7. Second Item Analysis and Reliability Test -The second item analysis followed the same procedures and criteria in the first item analysis. This phase further refined the final 200 test items of the CRT. Moreover, internal consistency of the CRT was established using Kuder-Richardson Formula 20.
8. Revisions after the Second Pilot test -The revision was focused on improving items having poor distractors, modifying the stems, and options of items which were not gender-fair, and enhancing the pictures and graphics for better visibility. 9. Finalization of the CRT -The CRT was subjected to proofreading, lay-outing, and designing by experts before its reproduction. A manual was also developed to document the processes it underwent and to serve as a guide for its administration, scoring, and interpretation. The final print-out was submitted for copyright registration to the National Library of the Philippines.
Ethical Considerations
The researchers sought the approval of the concerned school authorities in the conduct of the study. They explained personally the intent of the research as well as the expected outcome. Free, prior, and informed consent was also obtained to each respondent from the different schools in the select province. Moreover, the respondents understood well the overview of the research. They knew that their participation was voluntary and that any information obtained from them would be treated with utmost confidentiality.
Data Analysis
The descriptive statistics such as mean, standard deviation, as well as frequency count and percentage were used for the item analysis. In particular, item difficulty was calculated using the following formula of Crocker & Algina (1986) :
Difficulty index = (Number who answered an item correctly divided by the overall number of tested) multiplied by 100
The item difficulty index was determined using Gregory's (2000) indices of difficulty as follows: 14% and below, Very Difficult; 15% -39%, Difficult; 40%-70%, Desirable; 71% -85%, Easy; and 86 -100% Very Easy.
On one hand, the point-biserial correlation was used in obtaining the discrimination coefficient. This statistical tool is viewed as the most efficient means of examining item discrimination because it includes all examinees in the analysis (Essen & Akpan, 2018; McCowan & McCowan, 1999) . The following criteria were used for interpreting the correlation: (a) less than +0.09, poor; between +0.09 and +0.30, reasonably good; greater than +0.30, very good items (Educational Assessment Corporation, 2009).
In terms of the distractor efficiency, the researchers adopted the criteria from the study of Mahjabeen et al., (2017) . If <5% of the respondents selected the incorrect answers, the distractors are regarded as non-functional distractor (NFD) whereas if >5% of the respondents selected the incorrect answers, the distrcators are known as functional distractors (FD). The classification and interpretation of distractor efficiency are as follows: 0 -100 Table 1 shows that 231 examinees took the 300-item CRT for its first pilot test. The test items were generally difficult as the computed mean of the index of difficulty was 37.13 (range=21.11-53.13). Out of the 300 items and with a statistical range of 79.28 to 118.93, the estimated scores ranged the lowest at 79 to the highest at 119. This finding suggests that some of the test items were not ideal thus, they needed refinement and revisions.
Type of Non-functional Distractors Interpretation
Results and Discussion
Item Analysis of the First Pilot Test
Conversely, most of the items were within the acceptable parameters of reasonably good as revealed by the computed mean discrimination index of 0.20 (range= 0.04 -0.35). This means that most of the test items were able to discriminate academically the high performing and low performing examinees. This finding is consistent with the computed distractor efficiency of 98.19 (range= 0 -100%) revealing that nearly all of the items had functional distractors (see also Moreover, the 300-item CRT possessed a great number of functional distractors and it was consistent with the finding that the distractors were good. However, a careful inspection of the results of item analysis showed that guessing of some items was probable because several examinees both from the upper and lower groups chose one of the distractors. Such concern may be attributed to the fact that most of the items were difficult (see Tables 1 & 3) . Hence, this finding became an essential input for the revision of some test items. Table 3 presents that of the 300 items, 183 (61%) were difficult. Only 97 items (32.33%) were assessed to be desirable, 12 items (4.0%) were easy, and 8 items (2.67%) were very easy. This finding means that the examinees found the CRT to be generally challenging, which is consistent with the computed index of difficulty (see Table 1 ). This finding could be attributed to the fact that as a criterion-referenced test, 70% of the items were based on the performance standards of the CRS and only 30% of the items were based on the content standards.
Moreover, using point biserial coefficients, 135 items (45%) were found to be reasonably good and 85 items (28.33%) were very good. A total of 80 items were considered poor, which were then ultimately rejected. To further improve the test items, the researchers and the expert validators revisited the difficulty and discrimination indices of each item. This procedure enabled them to drop additional 20 items making the CRT a 200-item test ready for the second phase of the pilot test. This move reduced the examination length without compromising the set of competencies to be measured. According to Foley (2016) , reducing the test length may also lessen the test anxiety and burden of the examinees and can generate acceptable assessment design choices. 0 -100 Table 4 shows that 942 examinees participated in the second pilot test. The test consisted of 200 items and the estimated scores ranged from 115.81 to 142.83 implying that the lowest score expected is 116 and the highest score expected is 143. Results revealed that the CRT test items were desirable as shown by the mean of 65.54 and the estimated computed indices of difficulty ranged from 43.11 to 87.97. This finding is consistent with the claim of Sahoo and Sigh (2017) positing that an ideal item has a difficulty index between 30% and 70%. In a criterion-referenced test like the CRT, moderate difficulty is ideal because its focus is on the mastery of the competencies (Berk, 1986) . Moreover, items of criterion-referenced tests are usually distributed across various levels of difficulty since learning outcomes in the educational context span from the simplest to the most complex in consideration of all the cognitive tasks (Bond, 1996) .
Using point-biserial coefficients measures, the CRT items were reasonably good considering that the estimated discrimination indices ranged from 0.09 to 0.35 (mean=0.22) . This finding indicates that the CRT is a good tool in differentiating examinees vis-à -vis their level of college readiness as being measured by the test items. Those students who got high scores in the test responded to most items correctly, while those who obtained low scores answered most of the items incorrectly. It can be gleaned from Table 5 that the 200-item CRT has 600 distractors. Of this number, 88 items (44%) possessed 100% distractor efficiency. Sixty (60) items (30%) had 1 non-functional distractors or 66.6% distractor efficiency while 31 items (15.5%) had 2 non-functional distractors or 33.3% distractor efficiency. Only 21 items (10.5%) had 3 non-functional distractors or 0 distractor efficiency because they did not attract any of the examinees. The data reveals that generally, the CRT has large number of functioning distractors, thus possessing the acceptable distractor efficiency (DE). As claimed by Haladyna, Downing, & Rodriguez (2002) , "the greater the number of plausible distractors, the more accurate, valid, and reliable the test typically becomes." Using chi-square to test the relationship between the indices of difficulty and discrimination, the two measures were significantly dependent on each other (X 2 =30.375; p=0.00). The positive correlation establishes that the more difficult the CRT items are, the more they discriminate high and low performing examinees. In short, difficult items of the CRT are able to discriminate high and low performing examinees. High performing examinees are likely to answer the difficult items correctly, more than the low performing ones. As claimed by previous studies, moderately challenging items demonstrate good discriminating potential (Boopathiraj & Chellamani, 2013; Sim & Rasiah, 2006) . Corroboratively, a strong association between discrimination and difficulty indices shows that test items possess quality and credibility (Suruchi and Rana, 2014).
Significantly, results revealed a strong association between distractor efficiency and difficulty index of the CRT items (x 2 =152.486; p =0.00). This finding means that the CRT items that have higher distractor efficiency have higher difficulty index. In other words, the more efficient the distractors are, the more difficult it would be for the less-prepared examinee to discern the correct answer. As Hingorjo & Jaleel (2012) claimed, test items with options that efficiently attract examinees to select them tend to be more challenging.
Internal Consistency of the CRT
To establish the CRT's reliability, the inter-item consistency of the test was tested. Using Kuder-Richardson Formula 20, the computed value was r=0.796 implying that the reliability is within the acceptable range of 0.70 -0.90 (Crocker & Algina, 2008) . Examinees who successfully answered a difficult test item were also able to answer correctly the easy ones. Thus, the designed and validated CRT can provide consistent results when used in measuring college readiness of Filipino K to 12 graduates. As asserted by Neuman (2003) , one primary indicator of a good test is that when it is applied to the same object of measurement several times, it can yield similar results.
Contextualized and Gender-Fair CRT Items
Contextualization is one important feature of the CRT. According to Berns and Erickson (2001) , contextualization ensures the teaching of skills with "direct reference to real world events and practices". In fact, making examination questions fit in real-world context has become a prevalent practice in the academe (Ahmed & Pollit, 2007) . As affirmed by Perin (2011) , it is important that activities, issues, and authentic materials related to the learners must be used in meeting their needs. With this, the CRT has items that are considered meaningful and relevant to the context of the test takers that may enable them to build their confidence in taking the test. Samples of contextualized test items are shown in the following figures. Figure 2 shows that the test items were contextualized since the focus of the reading selection was one of the pressing concerns in the locale of the study. This issue had engendered debates and varied views from the people. The selection was published in a local newspaper and was circulated through the internet, too.
Figure 2. Sample items in English
Figure 3 also shows the feature of contextualization particularly in Social Studies learning. Item no. 146 highlighted the recent archeological discovery in the select province while item no. 147 focused on a national contemporary issue that was passionately discussed by the people and televised by major meadia outlets in the Philippines. These items made the test to be localized, one important feature of contextualization.
Figure 3. Sample items in Social Studies
Besides contextualization, the CRT items were also designed to be gender-fair. The use of gender fair language has the potential to make significant contributions to the reduction of gender stereotyping and discrimination (Sczesny, Formanowicz, & Moser, 2016) . This process was done to ensure that CRT items do not carry any gender bias. Figure  4 shows the usage of words in the test items that are gender-inclusive (use of his or her as a pronoun) while Figure 5 presents the usage of words that are gender-neutral (use of one or a person as a subject) as a way of treating women and men symmetrically. 
Interpreting the CRT
A college ready student is one who will obtain a raw score of 100 or more out of the 200 items of the CRT. A 100 raw score has an equivalent percentage of 75%. In the Philippine basic and higher education institutions, generally, 75% is the passing rate in major examinations. Considering that the CRT is a criterion-reference instrument, the focus is to measure the ability of the would-be college students to master the competencies aligned with the Philippine CRS as indicator of college readiness.
Limitations of the Study
The validity and reliability of the CRT as a measure of college readiness is limited to the following contexts and factors. First, the designed and validated CRT, as a new construct, is just an initial attempt to develop a standardized tool measuring college readiness of the K to 12 graduates based on the Philippine context. As it is a work in progress, its reliability and validity can be further tested to other higher education institutions in the Philippines for greater generalizability. Second, the CRT measures only the college readiness of Filipino K to 12 graduates to hurdle the general education courses in college as defined in the CRS. It does not measure their readiness to be admitted and to succeed in a specific program in the tertiary level. Third, the validity and reliability of the CRT have limited applicability considering that the sampling and pilot testing were just limited to one geographical province in the Philippines. Thus, its results hold true only to its locale. Fourth, the CRT is only limited to 200 items measuring the examinees' ability to demonstrate knowledge and skills defined in the CRS. As it is content-focused, the items cover content and performance competencies.
